The objective of this study was to evaluate the phytotoxicity of saflufenacil in Brazilian Cerrado soils with contrasting properties. Experiments were performed in a factorial design. To quantify herbicide phytotoxicity, the bioassay technique was used and cucumber (Cucumis sativum) was selected as a test plant. A greater reduction of the dry mass was observed for bioindicator plants in comparison to others in the Typic Dystrophic Red Latosol. A rate of 11.76 g i.a. ha -1 was required to reach 50% reduction of the plant dry mass for this soil. Rates of 30.87; 44.10, and 119.56 g i.a. ha -1 , respectively, are needed to achieve a 50% reduction of the plant dry mass in the Typic Acric Red Latosol, Typical Orthic Arenosols Quartzipsamment, and Washed Sand. The bioavailability of saflufenacil is affected by soil properties and therefore the soil type should be considered when deciding upon possible rates.
Introduction
The use of herbicides to control weeds in agricultural systems is of great relevance for large-scale agriculture (Monquero, 2014) . However, due to the high potential for environmental impact, the rational use of these molecules has been desired. Especially for pre-emergent herbicides, one of the greatest difficulties in reducing the applied amounts of such molecules is due to the fact that their efficacy and environmental impact potential are related not only to the characteristics of the molecule, but also to edaphoclimatic conditions. In tropical soils, organic matter (OM) has been considered the main component to influence herbicide activity in the soil (Mallawatantri & Mulla, 1992) . In addition to the importance of OM to increase soil cation exchange capacity (CEC), the sorption of herbicides with high hydrophobicity is greatly affected by the organic fraction. Several authors have observed that the bioactivity of these herbicides was inversely related to the OM content and directly related to the pH of the soil (Anderson, 1985; Gray et al., 1997; Jorgensen & Hamner, 1948; Kerr et al., 2004; Weber et al., 1974) . 30 mg L -1 at pH 5.0 and 2.100 mg L -1 at pH 7.0, and vapor pressure is 2.0 10 -14 Pa at 25 °C. This herbicide inhibits the protoporphyrinogen oxidase enzyme (PROTOX). Such enzyme is found in the chloroplasts and mitochondria of plant cells and is the last common one for the production routes of chlorophyll synthesis and heme compounds (Monquero, 2014) . After absorption by the plant cells, saflufenacil causes the accumulation of compounds that interact with light and oxygen, consequently producing highly reactive oxygen species (ROS), leading to membrane rupture and cell death (Hess, 2000) .
Due to the lack of information about the behavior of saflufenacil in soils of the Cerrado biome and the importance of this biome for the Brazilian agricultural production, the objective of this study was to evaluate the bioavailability of this herbicide in Brazilian Cerrado soils.
Materials and Methodology
The experiment was performed in greenhouse from April to May 2016. Soil samples (Typic Dystrophic Red Latosol (OXISOL) [LVd] , Typic Acric Red Latosol (OXISOL) [LVw] , and Typical Orthic Arenosols Quartzipsamment [RQo]) were obtained from areas with consolidated agriculture for more than ten years in the State of Goiás (Brazil). Also, washed sand was used as reference soil. Soil samples were withdrawn from the superficial horizon (0 to 0.20m) and their physicochemical properties were determined as described by Raij et al. (2001) and Moore and Reynolds (1989) (Table 1) . Table 1 . Physicochemical properties of the soils used in the experiment. Rio Verde, Goiás, Brazil, 2016 ) with 5 replicates. Each experimental unit corresponded to a vessel filled with 1 dm 3 of air-dried, sieved soil. Four cucumber seeds (Cucumis sativum) were sown per pot following the methodology used to evaluate herbicide bioavailability in the soil (Vivian et al., 2007) . The cucumber was used as it was considered the bioindicator species with greater sensitivity to saflufenacil (Diesel et al., 2012) .
The commercial product Heat ® was the source of saflufenacil employed. Herbicide rates were applied 24 hours after sowing, using a CO 2 pressurized backpack sprayer, with a spray bar containing six spaced nozzles (0.50 m), double fan type ADIA-110.02, under pressure of 2.0 Kgf cm -2 , which gave the application a 150 L ha -1 of spray volume. Throughout the experiment, moisture was maintained at 70% of the maximum soil water retention capacity (SWRC). To determine SWRC of each soil, 150 g of soil was weighed and placed in a beaker, to which 2 mL of distilled water was added in four replicates. After 60 seconds, the formed wet clod was removed, Vol. 11, No. 4; 2019 
